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(SF) 2 (2)
s.t. Ax S Db
(SF) Lagrange
(DF) max fa(u) = %uvl‘Du+ u'e- %d'rffld 3
s.t. u 20.
D=- AH 'A", e=- b- AH 'd. (PF) (SF) (DF) Sy Se
Sar,  Ser = {x: Ax <b>, Spr= S« N Z" Sar = {u: u >(} (1]
{1 Vx €S¢ Vu € Sy, Fa(u) <fox)
2 Ix" €Sy u” € Sy fo(x ) =fa(u" )= ¢, x
(PF)  (DF) e .
ex. 1) = ffx)= fou).x € Sy u€ Su :
min & x, u)
s.t.x € 2" N S (4)
u € Su
(x* , u ) x PF .
, (SLVAM) ,
, (SLVAM) Lipschitz
(ISLVAM), ,
[ 12] .
1, (SLVAM) ( ,
the cross-entropy method) ; 2, ISLVAM, ; 3,
2 ISLVAM
1
[13] R [14] R Markov Monte- Carlo
, (SLVAM) ,
(SLVAM) ( , the cross- entropy method)
min f (x) (5)
, X = {x €R:g(x) <0},f.~R""R,g.~R”* R"
min P(x), (6)

P(x) = f(x)+ Jp(x), A> 0 )
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~ 0, x €X
POV 5y d(x). 6> O.xEX

d(x) = (0, g (x))

F(x)= ct Ipm<)(x)(c= P(x)), (6)

(6)
min F(x). (7)
xER"
(7) SLVAM,
SLVAM
SO : xo € X, co= f(x0), uo, %, 0.5 <a<0.9,0.8<B<0.9, B= B,
€E> 0 ,T> 1, k:= 0.

7)

3 R N x; w, 0%) T {xltl}?: 1» w = (uk,

2 v D v D
Wk2y oo UWkn ), Ok = ( Ok1, Ok2, -y Ok ), wp  Of

S2 F(xi, cr)
T
Ck+ 1 = % 2 :I (xfb’ Ck),
=1

T
m= D F(xa)- al.
i=1
Ske1= {x €X:P(x) <Ck+},

S3 v < & S7; .
sa {1, T {1,
1) F(xt ¢) = min{F(xé’} cr): Vo E{xﬁ"}f:}’
F(xh ) = min{F(xf»‘, a): Vb € (AL 1/{;&’&},
F(x5 ) = min{F(x?, o): Vb € (T /{xh, x’ﬁ}}
2) P(xfe) Sewr, X € S
3) 7= mad i P(xs) <)

S5
T¢
1 E:k
Uk+ 1, 17= F Jols l: 17 27 cey 1,
j=1
1 ZTE ,
2 “k 2
Okt 1, 1= F Xj, L= uwk+1,1)", =12 -, n,
j=1

ws1= ouw 1+ (1— Q)uk, 1= Bei10wi+ (1- Bu1) 0k,

q
Br1= B- B[l— k:l} , 5<q<10,q

Hp = {xf:;:P(xf;) Scwm 6{1, 2, -,

(11)

(12)

(13)

(14)
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S6 k= k+ 1, SI.
S7 ¢ = ek ,S* = Hi+1
SLVAM . (x; ui, O%) n

N (x;u, 0% =

’

. Xp{— Z‘(xl_—zulﬁ}
(J2mr I o

X = (xly x2; ) xn)Ta u= (ula LLZ, b url)Ta 0= (017 020 ) On)T'
SLVAM (S4 S5), (the cross-
[15]

entropy method)  R. Y. Rubinstein

[ 15] N (x; uy, 0F) , u

oy, N (x; wp, 0F) f(x)

dfoe) = Joelein e,

2
. HA) A , P(x) Q(u) p(x)
q(u) :
SLVAM (1), ISLVAM
ISLVAM
s0 Px)= P(x:ao vo), Q"(u) = Q(u:bo wo), a, Bo= B,
(0.5< a< 0.8,0.8< B< 0.99),e> 0 co=+ o do=~- o, Ao= M k= 0.
sl P(x),xEZ T D= {X} Skpf {xESpf.'fp(x)

?c;}. Fo(X),i= 1,2, T, Hii= {X ep'n spffp(xk) Sehi= 12, .
T) .

s2
)
— J i k
W= W) 2 WX, X Hu )
u(H’;I;
Ope 1 = | fo(X') — e !, X €y, (16)
j=1
Giv1= 0, s8, .
53 ( DF) Q (u) Rn Ek o
{[j;}f: l- fd( ij)a i = 17 27 ° T’ d[_ { E Sdffd(u) d} de_ {lfe Sd[

Efa(Y) 2d
s4 A< & dir1 = di; ,
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wl)
1 : ,
der= o Y. U €y (17)
wrk)
M1 = i]lfd(v,-‘")—dml, U € Hy. (18)
J=
s5 | cre1— dpe1l < € s8; s6.
s6
s6. 1
Pui(x) = P(x;a(X),v(X)). X €Hu
s6. 2
Qui(u)= Q(u:b(U). w(l))., U €EHu.
s7 , k= k+ 1, sl,
8 x = X' (X €EHY L= fu(X) .
n Cauchy . p(x) q(u)
n 1
: H = .
Ny: B ) ,H Thi(1+ ((yi— W)/h1)?) (1)
Ply)
1 I — u _
Pi(t) = parctan nt 0.5, =12 -, n.
sl s6 2
1 [16] ( s1)
el i= Ll= 1.
2 EC U0 1], Xfy= [h]([tan(&= 0.5)T]+ 1)+ [ W], [*]
, U0, 1/ [0,1]
e3 < n,l:= 1+ 1 €2.
o4 i= T i= i+ 1 e
2 (the cross entropy method) ( s6)
s6. 1
Wik )
o1 k _ vk k
aeent = Yoty 2N l= 1,2 —.n: X €H (20)
B xh
vke 1= ¥*ma I X3, X],z|},
l= 12 nn; X, X €EHp: 0< v< 1. (21)

ar1= w1+ (1- a)ar,

visl = Bwivie1+ (1= Ba1)w,

q
B- Bl 1- ——| , 5< ¢g< 10,¢ € Z.

B kE+ 1

s6. 2
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U(L)
bt 1 = DU, l=12 0 U €HY (2)
U(de)/
Whe 1,1 = Tl'nll;}x | U - Ujk;ll},

l= 1,2 —nn; U, U €Hy 0< N< 1. (23)

bi1= b+ (1- a)bs,
Wit 1= B iwie 1+ (1= Buy) w.

s7 ¢ ”
ek: mlax{vh}< €.

ISLVAM
2.1 sf;f—{ € Spfp(x) S }
1) HY < Sl
2)  awr Sen S e Sk
3 WSy . Sw
H # f.
2 , 3. Su X, St

. (st
p= P{x €s}= Ll(_Sz_f 1

fo(x) X = {Ax <b} , Hi! ar €
{fp(x) SeripNX.
Vk, | = Ymd_X| XIZ[]— X];_ll |, Xlzi'_l, Xiq_] E Hli;la
L]
, P(x;ar, vi) Sy , She
pL> p, pi< 1. , Sy O x; ar, vi)
T S, prif
P{Hfi,f}— 1- [1-piJ" > 1= [1- p]",

1 >;'11130P1{H]§f¢ f}: lim/1- (1= p)'] > Jim/1- (1= p)']= 1,

;%PI{H% Z f}: 1.
2.2 BLVAM {ck (k= 01,2 ..
X €nl < - {x €sufuix) <ei)

2
wHk wn ¥
. A 1
1 = Stuxh <o Ss e

U(H s WH ) A

{Ck} ¢ SF : L1 L2 e

DF a Ze, ‘v’k_QIQ, . o= c di= ¢, |ea-dil=
—di=0< & S5 : di< c,SF { € Saifu(x) = c),




732

' E{x € Sw:fp(x) <c}gmﬂ fo(Xf)=cl=0< & S2
c {ck,k= 01,2 -

23 x PF ., x €S k=012 ..
Sk = {x € Sp:fp(x) <c;} x PF , 2.1 2.2,
24 x° PF L= fu(x ). ISLVAM

(3

Pr(}irgckz c*] = 1. (24)
2.2, {CA} )
2.3 ,x €S k=012 .., 2.1 Sk o s
Sy = limS'y
BLVAM, {c;} c, e> ¢, x €
Sk 21 3 Pl{Hlf)f Z f}: L, Hy= {Xf € S fo(X) o= c}
, 1= ¢ <c, ; c¢< c*, (15) ¢ PF
, k
wy‘ff)
S J k k
Gr= o= oty 2. X €
WH’;)
> 1 * — *
~ gy Z <
; c= ¢ .

7Pr(]l]j.rgczs= c*] = 1.

3
2 ISLVAM :
: Pentium(R) 4 CPU 2. 00 GHz, 256 Mb

: Matlab 6. 5.

3.1

minf(x) = (x1- 3.4)7+ (x2- 3.2)°+ (23— 47+ (4= 2)°+ (x5- 2)°

s.t. 1 <x K9, i= 1,23,4,5 x; €Z.

ISLVAM, 3.1 : : 10 9
: 0.20s, (3,3,4,2,2). [17]
479 12 ,

3.2

minf(x) = +(x- 1) Q(x~ 1
st lxil KL, x€ 7', i= 1,2 .. n,
Q E Rnxn
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[18] (HAC) Multi stat  HAC HAC
, n= 510 ( [18] 1. IS
LVAM, n= 5,10, 20, 50, 100, 200 , (1,1, 1)
1. (3,3, ...3).

n L T N

5 100 100 10

10 100 100 18

20 100 500 26

50 100 1 000 8

100 100 2 000 3

200 100 2 000 109

T(e),

(1]
(2]

(8]

) 1 .
minf(x) = (%~ e) Q(x- e
st lail KL, L> llell, x €2", i= 1,2 -y n,

Q € R ,e € R" : x' =
T(e) e e . ISLVAM
3.2
, ISLVAM :
s x € {0, 1}" R s M arkov
) [12]

[ ]

Wolsey Laurence A. Integer Programm in g[ M]. New York: John Wiley and Sons, Inc. 1998.

Land A H, Doig A G. An automatic method for solving discrete problems[ J]. Econom etrica , 1960, 28
(3): 497-520.

Dakin R J. A tree search algorithm for mixed integer programming problems[J] . Com puter Journal,
1965, 8( 3): 256-255.

Dantzig G B, Fulkerson D R, Johnson S. Solution of a large scale traveling salesman problem[ J]. Op-
erations Research, 1954, 2( 4): 393-410.

Gomory R E An algorithm for the mixed integer problem|[ R]. RM-2597, The Rand Corporation,
1960.

Derpich I, Vera J R Improving the efficiency of the Branch and Bound algorithm for integer program-
ming based on “flatness” information[ J]. European Journal of Operational Research, 2006, 174(1):
92-101.

HUA Zhong sheng, HUANG Fei- hua. An effective genetic algorithm approach to large scale mixed in-
teger programming problems|[ J] . Applied Mathem atics and Computation , 2006, 174(2): 897 909.
Bosio Sandro, Righini Giovanni. Computational approaches to a combinatorial optimization problem

arising from text classification[J] . Com puters and Operations Research,2007, 34( 7): 1916-1928.



734

(9]

[10]

[11]

[12]

[13]

[14]
[15]

[16]
[17]

(18]

Arostegui Jr Marvin A, Kadipasaoglu Sukran N, Khumawala Basheer M. An empirical comparison of
Tabu search, simulated annealing, and genetic algorithms for fadlities location problems| J] . Inter—
national Journal of Production Economics, 2006, 103(2): 742-754.
Dino Ahr, Gerhard Reinelt. A Tabu search algorithm for the minmax k- Chinese postman problem
[J]. Computers and Operations Research , 2006, 33(12) : 3403-3422.
Mokhtar S B, Hanif D S, Shetty C M. Nonlinear Programming, Theory and Algorithm s [ M] . Hobo-
ken, Canada: John Wiley and Sons, Inc. 1993, 199-233.
De Boer PT, Kroese D P, Mannor S, et al. A tutorial on the aoss-entropy method[ J] . Annals of Op-
erations Research, 2005, 134(1): 19-67.

, , . [J]. , 2006, 27(7):
874-882.

, , . [J]. , 2007,29(3):293-304.
Rubinstein R Y. The aoss-entropy method for combinatorial and continuous optimization|[ J] .
Methodology and Computing in Applied Probability , 1999, 1(2): 127 190.

Sheldon M Ross. Simulation [M]. 3rd Ed. Bdjing, China: Posts and Telecom Press, 2006: 45-47 .
, , . [J]. , 2002, 38
(16):80-83.
, . [J]. ( ), 1999, 27( 6): 5-9.

Stochastic Level-Value Approximation for
Quadratic Integer Convex Programming

PENG Zheng"’, WU Dong hua'
(1. Department of Mathematics ,Shanghai University,
Shan ghai 200444, P.R. China;
2. Department of Mathematics, Hunan Institute of Technology and Science ,

Yueyang, Hunan 414006,P .R . China)

Abstract: A stochastic level value approximating method for quadratic integer convex minimizing
problem was proposed. This method applies the importance sampling technique, and uses the main
idea of the aoss-entropy method to update the sample density fundions. The asymptotic convergence
of this algorithm was also proved, and some numerical results to illuminate its efficiency was reported.

Key words: quadratic integer convex programming; stochastic level value approximation, aoss-en

tropy method, asymptotic convergence



